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B.Sc. (Honours) EXAMINATION, 2021

(Second Semester)

NUMBER THEORY AND TRIGONOMETRY

Time : 2 Howrs

Note :

1. (a)

(3-69/8) H-A/21/2009201(MR317)(TR)

BHMI121

Maximum Marks : 60

Attempt Four questions in all. All questions
carry equal marks.
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If a, m, n are non-zero integers, then
(a, mn) = 1 if and only if (a, m) = 1 and
(a, n) = L 8
A% a, m, n TSR gOiE €, W (a, mn) =1
Az $R Faw A (@, m) = 1 [
(@, ) =1 | |

P‘TIO!

https://www.cbluonline.com

woddunuon]qy mmm/csdny

(b)

2. (a)

= (b)
S
:
&
=
=

2 3. (@
3

(b)

https://www.cbluonline.com

“Find the remainder obtained on dividing

3181 py 17. 7

17 g7 3181 =t 9 3 W W Y 94
A1

Find the general solution of
70x + 112y = 168. 8
70x+ 112y =168 %1 THI T 1 HITY |
Prove that p! and (p — ! — 1 are
relatively prime if p is an odd prime
number. 7

fag =g &5 p! st (p - 1) -1
wifys w1 9 o9y € A% p ww famm
ST @& 2 |

Show that the set of integers {1, 5, 7, 11}
is a RRS (mod 12). 8

Iy & quisl =1 wg==a {1, 5,7, 11}

uF RRS (mod 12) & 1

Find the highest power of 6 contained in
500!, ' 7

500! d wfmfaa 6 = I==9daw =@ T

wifsE |
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4. (a) Show that din) =d(n + 1) =dn + 2) =
d(n + 3) for n = 4503. 8
n = 4503 = feu <wizu f&
dmy=dn+=dn+2)=dn+3) I

© (D)  Show that 3 is a quadratic residue of 13
but a quadratic non-residue of 7, us-ing
Euler’'s criterion. 7
IR ® WUGUS %1 WAN FI FU ST
% 13 %1 fgom oy 3 @ dfFs 7 =

fEom R-smww € )
5. (a]f Prove that ‘»’, nth roots of unity form a
series in G.P. and show that their product
is equal to (1)1 8
Tog #ifau & ‘w°, & nal ol Tehal GP.
goft 4 € den <wigy fE e [eAwd

(1)) & A ®
(b) Show that the roots of the equation
7 (x — 1)" = x" (n being a positive integer)
are l[}.;.fmt ’"E), where ¥ =0, 1, 2.......

2 n

(n - 1). 7
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wilke fs @l @ o (- 1y = g

(n W YHaEs Hjﬂfﬁ) l([-be(}IEJ
"

S s 0L 2 (= 1)
’ -
ty‘m)- I a and  be the imaginary cube roots
.‘f LY .
' of unity, prove that : 8

—X

e +BeP = g 2 (xﬁ sin J?E-x-f cos J?Ew}

M o SR P PR F weetE q@w w,
i fog wive fF .

-

a.e™ + BEB’" = —e? (ﬁsin JTE*"‘: +Cos 3;?—1]

- —

(b) If sin(wsiv)=x+iy, prove that : 7

2 2
X
+—2 oy

cosh?y* sinh2v

g Sin(u+iv)=x+1)=, 7, ?‘ﬁm
Fifg fs . '

.

)
X y"

— =]

2 )
cosh“u  sinh=y
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7. (a}/ Prove that : 8
t'm[.flo a—ib]__ 2ab
) gﬂ + f(r) 32 .—bz
fog wifse &
. a-—ib 2ab
tan| ilog—— |=———
a+ib) a“-b
" *(b) Solve the equation : 7
” .
t.an'll+21:3.1'1’11+tar1_1l+t:a;n“ll=E
4 5 6 x 4
THIHR T &G
tan 1l 2tan 1 L rtan ! Ly qan 1 LT
4 x 4
8. (a)/Solve the equation : 8
a
tan l(e'x) tan 1(& ”"):tan l(z)
FHIF g T
tan™! (e"")- tan™! (e'fx) — tan ™! (1)
(3-69/10)H-A/21/2009201(MR317)(TR) 5 PT.O.
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(b“]‘ Find the sum of the series
N Al

(b)

(c)

(d)

giny 4+ sin3x 4 sindx ... to n terms
and deduce the sum of the series

1 +3+ 5 +...+t2n—-1) 7

ot sinx + sin3x + sinSx +....... R
& H AT @ FHEQ qur Aol
1+3+5+...+(2n—1) & I HIA
FINT |

If (a, b) = 1 and ¢|a, then (¢, b) = 1. 1.5
A (g, b)=1 TN cla &, @ (e, d)=1 1
Find x such that : 1.5
X = T(mf}d 5)
x @ HifWU 59 wR fF .
x =7(mod 5)

State Fermat’s theorem. 1.5

TS F WA W ool s |
Find ¢(n) for n = 68, 1.5

n=68 % AU ¢(n) @ = |
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(@X‘ * Sumpify 1.5
(c;:rs 0+isin®)’ (cos® ~isin 0)’
i ﬁﬁrq :
(COSB#—fSille)d (cos@—fsin9)3
M, Find all the values of (). 1.
BC) LA =i 1 A Lo

Ln

A2 .
(g) Split & 6%5)" into real and imaginary

parts. 1.5

arfas ae st i § o645

fawfsa sifsT |
\./(@ Find the principal and general values of
log (-5). 1.5
log (-5) & HEA ¥R WA A W
HIfeT |
v~ (i) Prove that : 1.5
M}
tan‘ll+tﬁn‘]-1—:E
2 3 4
fog wifse &
1 a1l =
. 2t i_x
tan 2+ an 157
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. I
/g‘f Find the value ol ©XP i? and

exp(2imi). 1.5
in
exp :i:-_}—] de exp(2nmi) W AA W
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